The distribution of NADPH-protochlorophyllide oxidoreductase in relation to chlorophyll accumulation along the barley leaf gradient.
The possible regulatory role of NADPH-protochlorophyllide oxidoreductase for chlorophyll accumulation has been investigated in barley plants. Within the primary leaf of etiolated plants the different maturation stages of etioplasts are found in a linear series with the youngest in cells near the base and the oldest in cells near the tip. This distribution of different plastid forms is paralleled by drastic differences in the NADPH-protochlorophyllide-oxidoreductase content of the plastids and their capacity to accumulate chlorophyll during illumination. The amount of enzyme and the rate of chlorophyll accumulation are highest in the mature etioplast in the tip of the leaf and both decline rapidly with decreasing age of the leaf tissue, being almost undetectable in the leaf base. The translatable mRNA coding for the enzyme shows a different distribution pattern within the leaf. The highest concentration is found in the middle part of the leaf while in the top part only traces of this mRNA are detectable. It is concluded that during leaf development the enzyme is synthesized rapidly only during a limited time period and that it is stored subsequently in the mature etioplast as a stable protein. The close correlation between the distribution of the enzyme within the barley leaf and that of the potential to accumulate chlorophyll during illumination would favour a control of chlorophyll accumulation by the amount of NADPH-protochlorophyllide oxidoreductase. Dark-grown plants which were exposed to far-red light were used to test this possibility. The far-red-absorbing form of phytochrome (Pfr) has an inverse effect on the kinetics of chlorophyll accumulation and the enzyme concentration. Our results indicate that the rate of chlorophyll accumulation in barley is not determined by the level of NADPH-protochlorophyllide oxidoreductase present in the leaves.